The study reported in a recent issue of the Journal of and 12 Osler-negative (OM − ) patients matched for Human Hypertension by Wright and Looney 1 raises age and sex, they found no significant difference important issues about the difficulty of obtaining between the two groups; the over-estimation of diasaccurate measurements of blood pressure (BP), partitolic pressure by the cuff was 18.4 + 15.7 in the OM + , cularly in the elderly. How common is pseudohyand 12 + 5.8 mm Hg in the OM − . They found, as did pertension, and how can it be reliably detected short we 4 and Messerli et al, 2 that there was a good correof doing intra-arterial BP measurements? It is interlation between the pulse wave velocity and the magesting that these issues remain unresolved, after 20 nitude of cuff artifact. years.
Lewis et al 5 did intra-arterial pressures in 15 norThey studied Osler's manoeuver, the sign of cuff motensives and 21 hypertensive elderly patients artifact due to arterial stiffness described by Mes-(age 65-89; mean age was 79 for the normotensives serli et al 2 and so named because Osler, in his 1892 and 76 for the hypertensive group). They found cuff text, indicated that he mistrusted the BP reading in diastolic pressure more than 10 mm Hg higher than patients with stiff arteries, in whom the radial artery intra-arterial pressure in 10 cases, but Osler's test was still palpable even though the cuff had been was negative in the pseudohypertensive patients, inflated above the systolic pressure. Messerli et al while systolic pressures were lower by cuff than the called patients with that finding 'Osler manoeuver intra-arterial level in four patients that were OM + . positive' (OM + ), and found discrepancies between Oliner et al 6 measured intra-arterial pressures in the cuff and intra-arterial diastolic pressure in such 19 patients in whom at least two observers agreed on patients, ranging from 10 to 54 mm Hg. In the cohort the presence of a positive Osler's manoeuver (OM + ). of patients being screened for SHEP (the Systolic They reported that mean arterial pressure was у10 Hypertension in the Elderly Program) studied by mm Hg higher by cuff in two cases, and у10 mm Hg Wright and Looney, 243 of 3387 patients (7.2%) lower by cuff in three cases, and concluded that the were OM + . They suggest that Osler's manoeuver Osler manoeuver was not useful. However, it is could be used to identify patients with pseudohyimportant that the patients they studied, though pertension.
appropriate in age (age 56-93, mean 76 ± 10 years), It is important to recognise, however, that the did not for the most part have diastolic hypertenOsler manoeuver is not a reliable indicator of the sion: the systolic pressures averaged 187 ± 28 by presence of pseudohypertension. A number of studcuff, and 201 ± 28 by intra-arterial measurement; ies have shown that the two cannot be equated, and diastolic pressures were 87 ± 12 by cuff and 81 + 14 that the sign is not reliably detected by different by direct measurement. Seven of the cases had a cuff observers.
pressure at least 10 mm Hg higher than the intraBelmin et al 3 found among 205 consecuttive eldarterial pressure, which would often be reported as erly (age 84 ± 6.2 years) in-patients of a French geripseudohypertension, but they concluded that atric hospital that 12 (5.8%) were OM + ; however, because the mean arterial pressure was less than 10 when they did intra-arterial pressures in the 12 OM + mm Hg different by cuff and direct measurements, pseudohypertension was not present.
These reports and others betray a misunderstand- patients with stiff arteries, as discussed below.
BP measurement by the cuff method is frequently and a 5 mm false elevation of the diastolic pressure by the cuff. In those healthy ambulatory elderly volinaccurate. London and London, 7 among others, showed that the cuff method of BP measurement is unteers, therefore, there was less discrepancy between intra-arterial and cuff pressures, than had subject to great error, depending on interobserver variability and the decision to choose muffling verbeen observed in patients selected because of a suspected discrepancy. In that study, we also examined sus disappearance of Korotkoff sounds; they found that commonly the error in measurement was 30 the relationship between arterial stiffness as reflected in pulse wave velocity, and extent of cuff mm Hg.
The first descriptions of pseudo-hypertension due artifact: a significant though not very strong correlation was observed. to arterial stiffness were three single case reports of pseudohypertension from 1974 to 1978, attributed These findings were validated by Messerli et al, 2 who also found a correlation between pulse wave to 'pipe stem brachial arteries', in patients that had very high diastolic cuff pressures that were shown velocity and the magnitude of cuff artifact. The correct identification of patients with pseudoto be false by intra-arterial pressure recording, usually as a part of anaesthetic monitoring for general hypertension can be important. Misidentification of normotensive patients as hypertensive can lead to surgery.
8-10
We began the first systematic study of the problem excessive lowering of BP, which may account for the observations of Jackson et al, 16 and their suggestion in 1977, in patients whose BP readings by cuff were at odds with the clinical findings:
11,12 we studied that treatment of hypertension in the enderly may be dangerous. Unfortunately, measurement of intrapatients that had a diastolic pressure greater than 100 mm Hg, without any evidence of end organ disarterial pressure is somewhat difficult and carries a slight risk, and is not available in the physician's ease. Thus, the patients had apparent hypertension, but with normal optic fundi, normal renal function office. For that reason, identification of pseudohypertension without intra-arterial measurements has and no evidence of left ventricular hypertrophy on a chest X-ray or electrocardiogram.
been attempted in a number of ways. The findings had in fact been predicted by Sacks et al, 13 whose studies in simulated arteries showed
Is there a way to evaluate
that a doubling of arterial thickness would cause a pseudohypertension short of intra- reported better correspondence between intratolic pressure, compared to the intra-arterial diastolic pressure. We defined pseudohypertension as a arterial pressures and pressures measured by an automated Infrasonde device, compared with pressdiastolic cuff pressure Ͼ100 mm Hg, with an intraarterial pressure Ͻ90 mm Hg, since in the days ures measured by random zero sphygmomanometer. These studies, as well as our experience in healbefore SHEP, those pressures were thresholds that would change the patients' treatment.
thy elderly subjects, 4 and our finding 15 that an automated digital device using an oscillometric method Subsequently, others have defined pseudohypertension as a false elevation of the pressure by cuff more accurately predicted increased left ventricular mass over 2 years of untreated borderline hypertenmeasurement of 10 mm Hg or more; that way of looking at things is problematic because systolic and sion than did random zero pressures, all suggest that in the elderly, pressures may be more accurately diastolic pressures, somewhat surprisingly, have errors in cuff measure that are usually opposite in measured by automated oscillometric devices than by auscultation. sign or direction; the systolic pressure is usually falsely reduced by the cuff. It may make more sense to Another observation that may be helpful in cases of suspected pseudohypertension is that the mean refer to the magnitude of cuff artifact, rather than to rely on thresholds for diagnosis of 'hypertension'. arterial pressure calculated from the cuff pressure
is usuSubsequently, a number of studies were done in which elderly individuals had intra-arterial pressally quite close to the intra-arterial measurement, since the cuff artifact causes under-estimation of the ures, which did not appear to differ significantly from cuff pressure.
14 However, in those studies, the systolic and over-estimation of the diastolic pressure, and the errors tend to cancel out. 4 That patients were not selected because of any discrepancy between the cuff pressure and the clinical finphenomenon may be responsible for the approach described by Lewis et al 5 and Oliner et al, 6 in which dings; they were simply elderly individuals that had intra-arterial pressures compared with cuff pressmean arterial pressures were used to define pseudohypertension. ures.
That issue was addressed further by us 15 in a Two new approaches to sorting out this problem have been reported. One is to measure closing pressstudy of the difference between intra-arterial pressure and cuff pressure in 55 healthy elderly volunure of the artery. This is done by observing the brachial artery with ultrasound during compression teers. In that study, the average cuff artifact was an 8 mm false reduction of systolic pressure by the cuff, by a BP cuff; normal arteries close spontaneously those patients will have pseudohypertension.
